Cold cataracts: a naturally occurring aqueous two-phase system.
The cytoplasm of the eye lenses shows a liquid-liquid phase transition similar to the one observed in aqueous two-phase systems. This phenomenon is known as cold cataracts. We have studied the solution behavior of the main protein fractions that constitute the lenses' cytoplasm using small-angle neutron scattering and dynamic light scattering. Our results provide evidence that an intricate balance of forces underlines the physical phenomena responsible for the optical properties of the lenses and for the phase transition that is observed as the temperature is lowered below some critical value. These forces include solvent-mediated forces besides the more conventional Coulombic and dispersion forces. This study suggests that solvent mediated forces must be included to successfully model liquid-liquid phase transitions like the ones observed in cold cataracts or in aqueous two-phase systems.